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Introduction: There are no approved treatments for apathy, a frequent and incapacitating symptom in
Parkinson's disease (PD) and dementia with Lewy bodies (DLB). We reviewed the literature on the pharmaco-
logical treatment of apathy in PD and DLB to inform practice and future research.

Method: We searched PubMed and PsycINFO using the terms “apathy”, “treatment”, and “Parkinson” or “Lewy
body (bodies).” The results were filtered for “clinical trials” and “case reports.” We included articles if apathy
was measured as an outcome measure, before and after treatment. References of included articles were also
reviewed.

Results: The PD search identified 19 articles: 13 randomized control trials (RCTs), 4 open-label studies, 1 case
series, and 1 case report. Apathy was the primary outcome in 11 out of 19 studies. A decrease in apathy ratings
was seen in 14 of the 19 studies. Of these 14 studies, 9 investigated medications with some dopaminergic effect.
Three investigated acetylcholinesterase inhibitors (AChEIs) and found benefit in improving apathy. The DLB
search identified 4 articles: 1 RCT, 2 open-label studies, and 1 case series. All 4 studies demonstrated decreased
apathy and investigated AChEIs.

Conclusions: We identified 23 studies that assessed the pharmacological treatment of apathy. In PD, agents with
dopaminergic activity were the most studied and appeared to have the most benefit. AChEIs also appeared to
have benefit in both PD and DLB but were less studied. Future studies of apathy treatment would benefit from

larger samples and standardized assessments of apathy to define study populations and endpoints.

1. Introduction

Marin initially described apathy as an amotivational state [1]. More
recently, researchers have conceptualized apathy as a result of de-
creased voluntary action or goal-directed behavior [2]; a multi-di-
mensional syndrome characterized by impairments in motivation,
planning and initiation. Individuals with Parkinson's disease (PD) and
dementia with Lewy bodies (DLB), collectively called Lewy body dis-
orders (LBD), often demonstrate some degree of apathy [3]. In PD,
apathy may be found in the presence or absence of the common co-
morbidities of depression, dementia, or fatigue (i.e., overlapping but
distinct). In particular, apathy in the absence of depression or dementia
has ignited a growing body of literature exploring apathy as an in-
dependent construct within LBD [4]. A 2018 international study of
3206 patients with PD demonstrated that apathy was one of the four
most important determinants of health-related quality of life [5].

Previous studies have estimated the prevalence of apathy in PD to
range from 17% to 70% [6-9], with the variability attributed to dif-
ferent samples and methods of assessing apathy. Apathy rates are
higher when there is comorbid depression or cognitive impairment
[6,9]. In particular, a high level of apathy is associated with executive
dysfunction [10] and decreased gray matter volume in several regions
of the frontal lobes [11]. Recent studies have also found that apathy is
correlated with greater impairment in patients' activities of daily living
and higher caregiver burden [12,13]. The prevalence of apathy in DLB
is even higher, with estimates ranging from 35% to up to 100%
[14-17].

To date, there are no proven treatments for apathy in LBD, either
pharmacological or behavioral. In 2009, Drijgers and colleagues [18]
reviewed 35 studies that assessed the pharmacological treatment of
apathy in neurodegenerative diseases, of which 3 studies investigated
PD and 3 studies investigated DLB. They concluded that there was
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insufficient evidence that interventions improve apathy neither in any
specific disorder nor across neurodegenerative diseases in general. In
2016, Harrison and colleagues [19] reviewed studies on the treatment
of apathy in dementia published from 2013 to 2016 and concluded that
acetylcholinesterase inhibitors (AChEIs) and antidepressants did not
improve apathy. Given the high prevalence of apathy in LBD, its ne-
gative consequences and continued lack of proven therapy, we aimed to
systematically review the updated literature on the pharmacological
treatment of apathy in LBD in order to better inform clinical practice
and future research directions.

2. Method
2.1. Search strategy

Two databases, PubMed and PsycINFO, were searched for articles
published until July 1, 2017. The following combined search terms
were chosen: “apathy”, “treatment”, and “Parkinson”. The results were
filtered for “humans” and “English”, as well as for “clinical trials” and
“case reports” separately. A second search of the same two databases
was performed with the combined search terms: “apathy”, “treatment”,
and “Lewy body (bodies)“. The same filters were applied as in the first

search.
2.2. Selection criteria

For each search, the abstracts of the retrieved articles were con-
sidered for inclusion if apathy was a primary or secondary outcome
measure in a population of patients with LBD. The articles were read in
full and included only if they measured apathy before and after phar-
macological treatment. Studies testing non-pharmacological interven-
tions, such as non-invasive brain stimulation, surgery, or behavioral
therapy, were excluded. There were no limits on the study design, and
therefore the selected articles include randomized controlled trials
(RCTs), open-label studies, case series, and case reports. Additional
articles were identified for inclusion by reviewing the references of the
retrieved articles and by checking the Cochrane Library. Any reference
whose title suggested that the study might meet our inclusion criteria
was identified and subsequently reviewed. Studies identified from re-
ferences and from the Cochrane Library were subjected to the same
inclusion and exclusion criteria as the initial search results.

2.3. Article review

The following data were abstracted from the selected articles: 1)
study design and intervention; 2) sample size; 3) apathy as primary or
secondary outcome; 4) the scale used to measure apathy; 5) co-occur-
rence of depression and/or dementia; and 6) main findings. The risk of
bias was assessed using the Cochrane Collaboration’s tool for bias risk
assessment (Table 1) [20].

3. Results
3.1. Literature search

Overall, a total of 19 articles were found to meet our criteria for the
apathy in PD treatment search: 13 RCTs, four open-label studies, one
case series, and one case report (Fig. 1). The PubMed search for clinical
trials resulted in 28 search items: 12 met final inclusion criteria and 16
were eliminated (investigated effects of deep brain stimulation (9), non-
invasive brain stimulation (1), non-pharmacological treatments such as
dance and exercise, cognitive training program (3), and did not contain
a quantifiable apathy measure (3)). The PubMed search for case reports
resulted in seven search items. Of these, none met final inclusion cri-
teria and seven were eliminated (investigated the effects of deep brain
stimulation (3), studied a different patient population (3), and did not
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contain a quantifiable apathy measure (1)).

The PsycINFO search for clinical trials resulted in seven search
items: four met final inclusion criteria, all of which were duplicates of
the PubMed search results, and three were eliminated (investigated
non-invasive brain stimulation (1), did not contain a quantifiable
apathy measure (1), and did not measure apathy before and after
treatment (1)). The PsycINFO search for case reports resulted in six
search items: two met final inclusion criteria and four were eliminated
(investigated the effects of deep brain stimulation (2), and studied a
different population (2)). After reviewing the references of the included
articles and searching the Cochrane Library, five additional articles
were identified that met final inclusion criteria for apathy treatment in
PD: three RCTs and two open-label studies.

A total of four articles were found to meet our criteria for the second
search, apathy treatment in DLB: one RCT, two open-label studies, and
one case series (Fig. 2). The PubMed search for clinical trials resulted in
three search items, two of which met final inclusion criteria. One was
eliminated that did not investigate a pharmacological treatment. The
PubMed search for case reports did not result in any search items.

The PsycINFO search for clinical trials resulted in two search items.
One met final inclusion criteria but was a duplicate of a PubMed result.
The other was eliminated because it did not contain a quantifiable
apathy measure. The PsycINFO search for case reports resulted in one
search item that was eliminated because it did not contain a quantifi-
able apathy measure. After reviewing the references of the included
articles and searching the Cochrane Library, two additional articles
were identified that met final inclusion criteria for apathy treatment in
DLB: one RCT and one case series.

3.2. Measurement of apathy (Table 2)

In the 19 PD studies, there were five different scales used to measure
apathy, with the exception of an RCT published in 1961, which used a
clinical interview to assess apathy [21]. The mostly frequently used
scale was the Apathy Scale (AS) [10], which was used in eight out of 19
studies. The Non-Motor Symptoms Scale (NMSS) was used in four stu-
dies, and the Neuropsychiatric Inventory (NPI) was used in three stu-
dies. Other scales used were the Lille Apathy Rating Scale (LARS) and
the Unified Parkinson's Disease Rating Scale (UDPRS). In all four DLB
studies, the NPI apathy item was used to measure apathy.

3.3. Main findings: PD (Table 3)

Thirteen double-blind, placebo-controlled RCTs evaluated the ef-
fects of treatment of apathy in PD patients, and apathy was the primary
outcome in five of these RCTs. Overall, nine out of 13 RCTs demon-
strated an improvement in apathy with treatment [21-28]. Breaking
down the RCTs by study drug class, the dopamine agonist rotigotine
improved apathy in all four RCTs [22-25]. Chaudhuri and colleagues
[25] reported in a post-hoc analysis of 267 patients from the RECOVER
trial that patients who were treated with rotigotine had a decrease in
three out of four apathy items on the mood/apathy domain of the NMSS
compared to the control group (item 7: -0.82, 95% CI [-1.18, —0.46];
item 8: -1.11, 95% CI [-1.56, —0.66]; item 12-0.51, 95% CI [-0.96,
—0.06]). Antonini and colleagues [22] found that rotigotine decreased
scores on one out of four apathy items on the NMSS mood/apathy
domain by (item 7: -0.47, 95% CI [-0.91, 0.03]).

Chung and colleagues [23] reported that rotigotine reduced AS
scores by 1.27 points, (95% CI [-2.46, —0.07]) compared to placebo. In
a study of 116 patients, Hauser and colleagues [25] found that low-dose
rotigotine reduced scores on the apathy items on the NMSS mood/
apathy domain by 3.14 points (95% CI [-5.76, —0.51]) points com-
pared to placebo. For high-dose rotigotine, there was a 3.09 point de-
crease (95% CI [-5.58, —0.60]) compared to placebo. However, there
was no reduction in AS score for either the high-dose or low-dose group.

Thobois and colleagues [26] found that piribedil, a D, and D3
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Table 1
Assessment of risk of bias.

Parkinsonism and Related Disorders 60 (2019) 14-24

Author Selection bias Performance bias

Randomization  Allocation
concealment

Detection bias

Attrition bias Reporting bias Other bias

1  Chaudhuri et al. Low Low Low Low
2 Antonini et al. Low Low Low Low
3 Chung et al. Low Low Low Low
4 Hauser et al. Low Low Low Low
5  Thobois et al. Low Low Low Low
6  Halliday Unclear Low Low Low
7  Moreau et al. Low Low Low Low
8 Devos et al. Low Low Low Low
9 Barone et al. Low Low Low Low
10 Smith et al. Unclear Unclear Unclear Unclear
11 Weintraub et al.  Unclear Low Low Low
12 Ory-Magne et al. Low Low Low Low
13 Pomponi et al. Low Unclear Low Low
14 McKeith et al. Low Low Low Low
15 Kim et al. N/A N/A High High
16 Litvineko et al. Unclear High High High
17 Ohetal N/A N/A High High
18 Hatano et al. N/A N/A High High
19 McKeith et al. N/A N/A High High
20 Kimura et al. N/A N/A High High
21 Solla et al. N/A N/A High High
22 Chatterjee & N/A N/A High High
Fahn
23 Lanctot & N/A N/A High High
Herrmann

Low High Post hoc analysis

Low Low

Low Low

Low Low

Low Low

Low Unclear Outcomes were assessed through a clinical
interview only (study was conducted in 1961)

Low Low

Low Low

Low Low

High High Post hoc analysis

Low Low

Low Low

Low Low

High Low

High Low Open-label study

Low Low Open-label study

Unclear Low Open-label study

High High Open-label study
No control group

Low High Open-label study
No control group

Low Low Open-label study
No control group

Low High Case series

Low High Case report

Low High Case series

receptor agonist with a-adrenergic antagonist properties, reduced AS
scores by 7.3 points, compared to a 0.6 point reduction for placebo,
95% CI not reported, in 37 PD patients post deep brain stimulation
surgery without preoperative apathy who became apathetic after dis-
continuing dopamine agonist therapy postoperatively. Halliday [21]
and Moreau and colleagues [29] both studied methylphenidate, pri-
marily a dopamine and norepinephrine reuptake inhibitor. The former
found that six out of 10 patients treated with methylphenidate “felt
better” on the drug. Of note, this was the only double-blind, placebo-
controlled RCT where apathy was assessed through a clinical interview.
The latter found that methylphenidate reduced LARS score by seven
points, compared to one point reduction for placebo, in 12 patients who
were apathetic at baseline, 95% CI not reported.

One group studied acetylcholinesterase inhibitors (AChEIs). Devos
and colleagues [27] found in a study of 30 patients that those who were
treated with rivastigmine had an 8.5 point reduction in LARS compared
a 0.2 point reduction in those treated with placebo, 95% CI not re-
ported.

Aside from double-blind, placebo-controlled RCTs that studied do-
paminergic agents and AChEIs, there were five other RCTs that assessed
the pharmacologic treatment of apathy in PD. Barone and colleagues
[30] did not find that the MAO-B inhibitor rasagiline improved AS
scores in 123 patients, although the study was designed to investigate
the effect of rasagiline on depressive symptoms. Smith and colleagues
[31] did not find that rasagiline improved UDPRS part I apathy item
score compared to placebo in 191 patients who were also taking anti-
depressant medications. Weintraub and colleagues [32] did not find
atomoxetine, a selective norepinephrine reuptake inhibitor, to improve
AS scores in 55 patients. Ory-Magne and colleagues [28] studied
amantadine, an agonist at many different neurotransmitter receptors
(including dopamine, norepinephrine, and serotonin), and found a de-
crease in AS scores by 0.9 points (95% CI [-1.9, 0.1]), compared to a 0.7
point increase for placebo, per caregiver report but not per patient
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report in 56 patients. Pomponi and colleagues [33] found no difference
between docosahexaenoic acid (DHA), an omega-3 fatty acid, and
placebo in improving AS scores in 24 patients.

Four open-label studies assessed the treatment of apathy in PD pa-
tients, all of which evaluated apathy as a primary outcome. Notably,
only one out of the four studies included a control group. Overall, three
out of four open-label studies showed an improvement in apathy with
treatment [34-36]. One study investigated dopaminergic medications.
Kim and colleagues [36] studied 16 de novo PD patients and found that
dopaminergic medications (converted to a levodopa equivalent daily
dose) did not improve scores on the apathy items on the NMSS mood/
apathy domain.

Two open-label studies investigated AChEIs. In an open controlled
trial, Litvineko and colleagues [34] found that galantamine decreased
NPI apathy symptom severity scores by 1.4 points in 41 patients, 95%
CI and NPI apathy item scores for the control group were not reported.
In a study of 23 patients, Oh and colleagues [37] found that the riv-
astigmine did not decrease NPI apathy symptom severity scores, al-
though there was a 0.7 point decrease in caregiver distress, 95% CI not
reported. Of note, this study did not include a control group. Hatano
and colleagues [35] investigated yokukansan, a traditional Japanese
medicine, and found it to significantly improve NPI apathy scores in 23
patients, exact scores not reported. This study also did not include a
control group.

Two case reports investigated the treatment of apathy in PD pa-
tients, both of which evaluated apathy as a primary outcome. Solla and
colleagues [38] found that there was a worsening of AS score with ta-
pering dopamine agonists in the setting of initiating levodopa-carbi-
dopa intestinal gel infusion. Chatterjee and Fahn [39] reported a three
point decrease in UDPRS item four with methylphenidate in a patient
whose depression was successfully treated prior to initiating methyl-
phenidate.
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Table 2

Overview of apathy rating scales utilized.

# of studies using

scale

Movement Disorder Society classification

(Recommended, Suggested, Listed)

Informant (patient, caregiver,

clinician)

Domains measured

Range of scores®

Number of items

Name of scale

Not assessed

Patient, caregiver, clinician

Patient, caregiver
Patient, caregiver

Motivation

0 to 48

NMSS items 7, 8, 11, 12 4

AS

Recommended for assessing severity

Motivation, mood

0 to 42

14
33

Recommended for assessing severity

Intellectual curiosity, self-awareness,

mood and initiation

Motivation

—36 to 36

LARS

Suggested for screening and assessing severity

Caregiver

Patient symptom severity: 1 to 3;

caregiver distress: 0 to 5

3[»
Oto 4

NPI item 7

Recommended for screening

Patient, caregiver, clinician

- Not applicable —

Motivation

UPDRS item 4

Clinical interview

AS: Apathy Scale; LARS: Lille Apathy Rating Scale; NMSS: Non-Motor Symptoms Scale; NPI: Neuropsychiatric Inventory; UPDRS: Unified Parkinson's Disease Rating Scale.

@ Higher scores indicate greater apathy.

b One screening question, if positive then two additional questions.
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3.4. Main findings: DLB (Table 4)

Only one RCT assessed the treatment of apathy in DLB patients.
Notably, apathy was a primary outcome measure in this RCT. McKeith
and colleagues [40] found that there was an improvement in NPI
apathy score after treatment with rivastigmine in 120 patients, al-
though exact values were not reported.

Two open-label studies evaluated the treatment of apathy in DLB,
neither of which included a control group. After the above RCT con-
cluded and a drug-free interval elapsed, McKeith and colleagues [41]
continued to investigate rivastigmine in a small proportion of the same
group of patients (11 out of 120) using an open-label study and found
that there was a 63% reduction in the NPI apathy score with rivas-
tigmine, although exact values were not provided. Kimura and collea-
gues [42] found that ferulic acid and Angelica archangelica extract re-
duced NPI apathy scores by 3.3 points in a study of ten patients, 95% CI
not reported.

One case series assessed the treatment of apathy in DLB patients and
evaluated apathy as a primary outcome. Lanctdt & Herrmann [43] re-
ported that in a series of seven patients of whom four were apathetic, all
four patients had a decrease in the NPI apathy score to zero after re-
ceiving the AChEI donepezil.

4. Discussion

We present a systematic review of the pharmacological treatment of
apathy with a specific focus on the LBD population. Previous reviews of
the treatment of apathy across many types of dementia and neurode-
generative disorders reported insufficient evidence that apathy im-
proves with drug therapy [18,19]. In this review, 14 out of 19 PD
studies and all 4 DLB studies found that treatment improved apathy,
although there are several important points for further discussion.

In the PD population, agents with dopaminergic activity were the
most studied. Of the 14 studies that showed a decrease in apathy with
pharmacologic treatment, 9 assessed an agent with some dopaminergic
activity. Seven of these dopaminergic agent studies were RCTs; how-
ever, only three RCTs assessed a dopaminergic agent in a study design
with apathy as a primary outcome [21,25,26]. Moreover, in one of the
RCTs, apathy was assessed through a clinical interview as the study was
conducted in 1961, before the current scales to measure apathy were
available [21]. Therefore, although dopaminergic agents may be a
promising treatment for apathy in PD, still lacking are high-quality
RCTs that focus primarily on apathy.

Consistent with previous studies in dementia that demonstrated an
improvement in apathy with AChEIs [44], in this review there appears
to be evidence for the role of AChEIs in the treatment of apathy in PD,
although the number of studies was limited. Three out of three studies
found an improvement in apathy with AChEIs, but only one was an RCT
[27]. Apart from dopaminergic agents and AChEIs, one RCT found
evidence that amantadine was effective and one open-label study found
that the traditional Japanese herbal medicine yokukansan showed ef-
fectiveness. For herbal medicines, it is not possible to draw firm con-
clusions about their role in the treatment of apathy in PD due to several
limitations including small number of studies, small sample sizes, and
lack of a placebo condition.

Although apathy is seen more commonly in DLB [45], we identified
only four studies that evaluated pharmacological treatment. There were
three studies that evaluated AChEIs, of which one was a double-blind,
placebo-controlled RCT with apathy as a primary outcome and found
evidence for the benefit of rivastigmine. Given the limited number of
studies, the role of medications in the treatment of apathy in DLB re-
mains unclear.

Researchers have suggested that treatment of apathy may benefit
from investigating the individual subdomains of apathy separately
[46]. Apathy has been conceptualized by Levy and Dubois as a deficit of
goal-directed behavior in any of 3 subdomains: emotional-affective
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Table 4

Summary of reviewed articles for the treatment of apathy in Dementia with Lewy bodies.

Comments

Results

Exclusions for depression?

Scale

Total N Apathy as 1° vs. 2°

Drug

Study

Outcome

Double-blind randomized controlled trials, placebo-controlled

McKeith et al. (2000)

Decrease in NPI item 7 score. Exact values not reported

Depression not part of inclusion or exclusion

criteria

NPI

120

Rivastigmine

Patients with MMSE < 10 excluded

Open-label studies

No control group

Decrease in NPI item 7 score by 63%. Exact values not reported

Depression not part of inclusion or exclusion

criteria

NPI

11

Rivastigmine

McKeith et al. (2000)”

Patients with MMSE < 10 excluded

No control group

Depression and prior antidepressant use excluded —3.3 points on NPI item 7, p < 0.02
Dementia was an inclusion criterion

NPI

10

Ferulic acid

Kimura et al. (2011)

Case series

All patients with apathy (4 of 7) had a resolution of apathy (NPI item 7 score

decreased to 0)

Not part of inclusion or exclusion criteria

NPI

7

Donepezil

Lanctdt & Herrmann (2000)

MMSE: Mini-Mental Status Examination; NPI: Neuropsychiatric Inventory.

@ after 20 weeks of double-blind treatment and 3 weeks of drug free-time, a small proportion of patients from the RCT continued to receive rivastigmine in an open-label study.
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(motivation), cognitive (planning), or auto-activation (initiation) [2].
The authors also proposed the underlying neuroanatomy of these sub-
domains based on clinical observations of apathetic patients with le-
sions of the prefontal cortex (PFC) and basal ganglia: emotional-affec-
tive was mapped to the orbitomedial PFC and ventral striatum;
cognitive to the lateral PFC and dorsal caudate nuclei; and auto-acti-
vation to the bilateral internal portions of the globus pallidus, bilateral
paramedian thalami, and the dorsomedial PFC.

All subdomains of apathy appear to be involved in PD, but the ex-
tent to which each subdomain is implicated has not been quantified.
Czernecki and colleagues [47] found that PD patients had a decrease in
apathy in the “on” state with levodopa therapy compared to the “off”
state, suggesting that apathy in this population is in part dopamine-
mediated. Though PD is characterized by a deficit in dopamine, a
neurotransmitter widely involved in reward processing [48], it is in-
sufficient to say that apathy in PD is predominantly emotional-affective
because apathy is prevalent early in the course of PD when the dopa-
minergic mesocorticolimbic pathway is relatively spared [49]. Fur-
thermore, Tremblay and colleagues [50] found in 1-methyl-4-phenyl-1,
2, 3, 6-tetrahydropyridine-lesioned monkeys, an animal model of PD,
that apathy also occurs when signaling within the dorsolateral PFC and
dorsal caudate nuclei is impaired, suggesting that apathy in PD is in
part mitigated by non-motor, non-dopaminergic pathways as well. Fi-
nally, PD patients have more difficulty compared to those without PD
with spontaneous activation of mental processes or actions (i.e., auto-
activation) in the absence of external stimuli [51].

Pagonabarraga and colleagues proposed that determining the pre-
dominant subdomain of apathy in PD patients may help guide the
choice of therapy: dopamine agonists and other dopaminergic drugs,
such as methylphenidate, for emotional-affective deficits; AChEIs for
cognitive deficits; and dopamine agonists for auto-activation deficits
[46]. In our review, the PD studies that included patients with dementia
[34,37] and all but one of the DLB studies investigated the use of
AChEIs. On the other hand, drugs with dopaminergic activity increase
the availability of dopamine to act on the neurocircuitry that underlies
two of three apathy subdomains (i.e., emotional-affective, auto-acti-
vation), which may explain why dopaminergic agents were the most
studied medications for apathy in PD. In the future, it will be especially
important for studies investigating neurotherapeutics with less well
known mechanisms of action (e.g., Angelica archangelica, ferulic acid,
omega-3 fatty acids, yokukansan) to describe their drug of choice in
context of the proposed mechanisms of apathy.

Given the high comorbidity of depression with apathy, it is im-
portant to optimize the treatment of depressive symptoms in apathetic
patients with LBD. While selective serotonin reuptake inhibitors (SSRIs)
are often used to treat depression, there is evidence that SSRI use may
be associated with greater apathy [19,52]. One study that showed an
association between SSRI use and worsened apathy in PD also found
that non-SSRI antidepressants were not associated with apathy [52].
Although the etiology of the association between SSRIs and apathy is
not known, it is interesting to note in our review that nine out of 10 PD
studies (90%) that excluded depression demonstrated an improvement
in apathy, while only five out of nine PD studies (55.6%) that did not
exclude depression, and therefore may have enrolled patients on SSRIs,
showed improvement. Moreover, apathy is highly comorbid with fa-
tigue, and both are key determinants of health-related quality of life in
PD that nevertheless have been challenging to assess and lack firm
evidence-based guidelines for treatment [5,53,54].

An additional challenge in studying the treatment of apathy in LBD
is how to best measure apathy. Formal apathy screening is rarely per-
formed outside the setting of research, thus it is difficult to determine
the clinical significance of a change in apathy scale score. In a 2008
critique of the most commonly used apathy scales [55], the widely used
UDPRS item 4 was recommended as a screening tool for apathy. As it is
only one item that focuses on a single dimension of apathy (motiva-
tion), it is not appropriate for assessing symptom severity or response to
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Combined search terms:
“apathy,” “treatment,” and
“Parkinson.” Filters set for
“human,” “clinical trials,”

“clinical case reports,” and
“English language” when
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available

PubMed
35 results

23 results eliminated:

* 16 non-pharmacological
treatment

* 3 different population

* 4 no quantifiable apathy
measure

PubMed: 12
articles
PsycINFO: 6
articles, including
4 duplicates of
PubMed articles

5 additional
articles identified
by searching
references of
retrieved articles,
checking
Cochrane Library

PsycINFO
13 results

7 results eliminated:
3 non-pharmacological
treatment
2 different population
1 no quantifiable apathy
measure
1 cross-sectional study

19 eligible articles:

* 13 randomized-controlled
trials
4 open-label studies
2 case reports

Fig. 1. Literature search and selection of articles investigating apathy treatment in Parkinson's disease.

therapy. The AS was noted for its sensitivity to change and re-
commended for assessing the severity of apathy in PD. In this critique,
the LARS earned a rating of “suggested”, but the rating was subse-
quently updated to “recommended” after sensitivity to change was
demonstrated [56,57]. While the AS and the LARS assess multiple do-
mains of apathy, they also include several mood items.

In the same critique, the Apathy Evaluation Scale [58], Apathy In-
ventory [59, and NPI [60] were unable to be recommended for mea-
suring apathy due to paucity of data on validity (Apathy Evaluation
Scale and Apathy Inventory) or clinimetric properties (NPI). The NPI
item 7 (apathy item) was given a rating of “suggested” for screening
and measuring the severity of apathy, but it also only assesses moti-
vation. To our knowledge, the NMSS, employed by several studies in
this review, has not been critiqued on its utility to screen for or measure
apathy. Like the UPDRS item 4 and NPI item 7, it only assesses a single
subdomain: motivation. Furthermore, apathy scores differ as a function
of the informant (e.g, patient, caregiver, or clinician), as demonstrated

by several studies in this review that found a decrease in apathy from
the caregiver but not from the patient perspective [27,36]. Future re-
search that focuses on objective, multidimensional testing of apathy
may address some of the limitations of the existing scales.

This review has several limitations. There are a limited number of
high-quality studies that measure apathy as a primary outcome. Most
studies included in this review investigated multiple neuropsychiatric
symptoms of LBD using scales that contain many domains, of which
apathy is only one. Additionally, the studies included in this review
may have been affected by publication bias. Studies utilizing scales that
contain many domains may prioritize reporting only the overall score
and may include the apathy item score only if there is a statistically
significant difference. Our search strategy does not capture studies in
which a scale containing apathy items was used but an apathy item
score was not reported. Finally, there is a paucity of studies that in-
vestigate apathy in the DLB population even though the prevalence of
apathy may exceed that of the PD population. Future high-quality RCTs
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Combined search terms:

” u.

“apathy,

treatment,” and
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“Lewy body (bodies).” Filters

” u

set for “human,
trials,” “

clinical
clinical case reports”

and “English language” when
available

PubMed
3 results

1 result eliminated: did not
investigate a pharmacological
treatment

PubMed: 2
articles

P

PsycINFO
3 results

results eliminated: no

quantifiable apathy measure

PsycINFO: 1 article

(duplicate of
PubMed article)

2 additional
articles identified
by searching
references of
retrieved articles,
checking
Cochrane Library

4 eligible articles:

* 1 randomized-controlled
trial

* 2 open-label studies

* 1 case reports

Fig. 2. Literature search and selection of articles investigating apathy treatment in Dementia with Lewy bodies.

that measure apathy as a primary outcome in both PD and DLB popu-
lations may clarify the most beneficial agents for the treatment of
apathy in these patients.

5. Conclusions

Apathy is prevalent in LBD. It hinders activities of daily living and
increases caregiver distress. To date, there is no proven treatment for
apathy in these patients. In this systematic review of studies that as-
sessed the pharmacological treatment of apathy in LBD, more than 75%
of studies demonstrated an improvement in apathy scores after treat-
ment. In PD, dopaminergic agents were the most studied class and
seemed to have the greatest efficacy. AChEIs also appeared to be of
benefit, although the number of studies was limited. Data from DLB
studies were limited, but suggested that AChEIs may be a promising
area of further research. Future studies will benefit from identifying the
subdomains of apathy, tailoring the therapy of choice to the
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corresponding subdomain, and selecting a more sensitive, specific, and
objective measure of apathy in which a change in score can reliably be
translated into a clinically meaningful change.
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